WO 2004/108726 PCT/CN2004/000487 

2-BKRg:&-5, 7-Z'Il-3. 7z^MM&S& 3-d]ll&P£ 

2-#/ft:fc&-5, 7-^*^-3, 7--=.*.**. [2, 3-d] 
^^^^^^^l^^#^4/#^i^5 (cGMP PED5) 

(Sildenafil (WO9428902) ) *MJ-f-$£# JM± 

Pfizer Ltd. a*Nfc.7 1, 6-— A-** [4, 3-d] 

v£?T 2t 0 il#4£^^T^JSL EP0951098, W09849116, 

US6251904 sfc W00024745, £t^J&^#J&te7# C-5 i#:fMW 
^#&3*f^&^-2-^<#^^^. #® DONG APHARMCo. Ltd. & 
^^#^^Ji^'JT^^#,Ji#-^^^^^(W00027848 
W00198304). ^Li£ ¥00216364 ^&tii7 LG Chem. Invest. Ltd. % 
&&&7^m±3&--l£Jf-XtfS&& 1, 6--=.£ 1 -**[4 > 3-d] 

l,5-^A*<-[3,4-d3flt*-4-»l ^ 
1, 9-— M^HNA^S^-JMl*. Pfizer Ltd. *ML***Mfrife|5MJ- 
&5^J(US6100270). WO 0160825 t?'J#-# 3, 5-^^"^ [3, 2-d] 
^Jt-A-m^fc^^M^-fQ^rteVj . Bayer Co. Ltd. #fs&&^7 
3H-^[5, 1-f] [1, 2, 4] -MMHW*4fc^b (DE19881732) . 



WO 2004/108726 



PCT/CN2004/000487 



[2, 3-d] <*-5t-4-»J4b^#^L*^#Ji-Br^^^&X*i& 
( Yonkenaf i 1 ) ), #fls£^*#B*TS4£i I: 



C 2 -C 6 C 2 -C 4 j&J»; «*b3t*.* BM 

ttMiT^tts-^iM: m. 

JflMS^ C-C 4 £L&* C-C 4 £l#lS^ C-C 4 )&BiU^ C3-C5 3fr&&, 
W^iMF* CONR 5 R\ NR 5 R\ C0 2 R\ NHS0 2 R\ S0 2 NR 9 R 10 ; 
R 2 A H; Ci-C, jL*«jL4ft*t*4 Ci-C, fl^*US.jL*fctfe&; 

A^JW^: HS-> ^Jt, 0,-04 
j&t&, C-C 4 ;&^J^ d-C 4 ;&SkI^ C3-C5 SPj&&, JM*.&3fr* CONR 6 R\ 
NR*R\ C0 2 R\ NHS0' 2 R 9 > S0 2 NR 10 R n ; 

R 3 A. H, Ci-C 6 JtffcA C 3 -C 6 Jfo&t*., d-C 4 
*fc*UW?,; C 2 -C 4 C 2 -C 4 ^; 

R 4 A H, d-C 6 jL*feAil44*t*., #T*fc C 3 -C 6 Cx-C 4 
J&IUM*,; C 2 -C 4 C 2 -C 4 ^; 




I 
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R S ^ H, C1-C4 A4ftjR.iL4**fe*., #T^«&0H, NR*R 7 , CN, 
C0NR*R 7 il C0 2 R 8 iM^; C 2 -C 4 ^T'^WtCN, CONR 6 R 7 i& 

COJl'JMfc NR 6 R 7 ^^^ C 2 -C 4 OH i& NR 6 RWfB&JM^ 

(C 2 -C 3 4UUfc)Ci-C.XMjK,iL«Mk CONR'R 7 ; C0 2 R 8 ; ft*; NR 6 R 7 ; 
NHS0 2 NR*R 7 ; NHS0 2 R 9 ; SO 2 NR 10 R n ^T^^iLf j£JM*.tf3M^ "ft 

^^=L«lL^; 

ttlUii-f— 9tot&, 4-n(r")-^#^ 

' R'A H jK, Ci-C 6 jL4ftjK.jL*t*Ut., T#.Ci-C 4 C-C4 % 

R 9 A NR 6 R 7 ^^^ d-Cs Mb 

R l0 ^x R U ^JA H ^ C 2 -C 12 jL*J&jL4**t&; C 2 -C 3 ##JL* 
'iUUftifc*.; C 2 -C 6 C 2 -C s ^&^ C 3 -C 6 3^; ^ 

A*** <*9t&> 4-N OR") A^fc-fd 

*Ufe«*lUi^Alb*# (W) 4-N(R u )-<^# 

it^a-PT^^i^MtOH, CN, C0 2 R\ Ct-C 4 
Cx-C 3 NR 14 R'\ C0NR 14 R 15 Jpt>ft; JM^-I^ JM*,***' $M&. 

JWfcfr»MW* C 2 -C 6 jL4C*,il4fcR&, i£&4kfflT«*# 
OH, CQ 2 R\ NR 14 R*\ C0NR 14 R 15 :&— JM^^Jfc 

R"A H; d-C 6 A4ft#jl44*t£o £JUfc 
C 2 -C 3 jfcti^ d-C* j&fcfUUM*,; d-d fc/ft*U£-; C 2 -d 
d-d d-d 

R 13 A H; d-C« d~d jfc&J^fttf C,-C. jL 

4UiL«4Ub JMPWW C-C JLMAiLMAUt; nr 14 r 15 3M^ 
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C 2 -C 6 jtfUS,iL4ft*tJk #&JMW C I ~C < JtftiR. jt44*tfc CONR 14 R 15 

9#M'UMUM&#3&ft.ti C 2 -C fi jLtt*,iL4bl&£.; C0 2 R 8 , CONR 14 R 15 , 
CSNR M R u jK.C(NH).NR 1 Y i ;Ci-C, *ft±*jR,iL*fc*fcfc C 2 -C 6 W; 
jfe*Jfc C 3 -C 6 3Fft;.£.; f^—if (n=2-20).g., 

^^**^#^^-*^A>ib*# 9^^> 

OCF3, Ci-c* jL^iLtt*t&JMt; JfcttidOTfete*-— A— -MUl-f- 

IE IF 4fc^4& 





IE 



IF 
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-20°C J.80°C o 

ID 4fc^A«t4t3j^«.t*»;ft,— &4tflHWU#*I IA 



o 




R5 

IA 



#tR\ R 2 , R 3 , R^R'ttfcXflJi, 




R5 

I 

1-tR 1 . R 2 , R 3 > RVM'tffcXW-h, 
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i£T is* it i±^^^ id >M^^ijjMfciL*-^«. t -F ia**»* 

I #W*t R 5 ^ S0 2 NR u R 12 ^itsK, I 
4& R 5 H ift IE tt>&%j5 IF #S'J IC 




IC 

IC JMMiUft, #5!) IB 4fc^4&: 
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R2 



IB 



MR 1 - R 2 , R>R 4 ^5L«-h, 

#ft4b^ IB ^it*^jftat^fBb«iiL^,#5ll*t R 5 ^ 

S0 2 NR u R 12 I £ + # R 11 ^ R u #Jfc3LWtMi£. 

■f-jfcaj+sMf, iLfta>au^-78ni!i ioo°c. Tftfll***.*!*****. 




MR 1 , R 2 > R>R 5 ^^.5C|SJJi, 
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R 3 -X IH 
£t X#Cl,Br JU, rtfjZLX.mX, 

^^JL^-ICC^J 60°C o ^♦**a±*5F*4t4^J(t 
Bfc|fc#i3* 0. 05 5!] l^ii*^—^? BMfe^rfll'fb*!. JLAN-W* 2 
-10 /^#A#&T£&4^fb^4& id tiWfr&M#J&tM* 

£BfrW!£ 0. 5-3 *hBt, /^#A£fcTA3UjtMb^4fr ID i& & 

Wiley RH, et al J Am. Chem. Soc, 1948.° 70, 2005; Johnson RW. et al 
J Heterocyclic Chem. 1997, 14, 383; i^Wamhoff H, et al Synthesis 
1976, 51. 

4fc#J«t#, iU8tSMfeA4X3J|| 60X3. ^'^.##^it^> ^MWJ 
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X, *hfl#af #*tjfe*. jfe-f ^-ifc*tHH&» ft****. iMMMh*. 

Ate**.**.*!*, +jfc#, jfcjfci&ft, **»JIMM>.. 

mi*). 

w + -fr #■ — — ^ -t t ^ t «Mr * ♦ 
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&z*®l, $U*«U tfT^MWt* *h$Mmti. ^ 



R 1 * C,-C s A4ft*iL*ft*Uk; *T«fe3WfcaiftT^IW*H-- 
/ft&£f> C0NR 6 R\ NR 6 R 7 ; 

JM^Jk* ^/ft&Sf, C0NR 6 R\ NR*R 7 ; 

R 3 A H; d-d jL4*JK.iL4**t*., d~d G-C, 

ifc**^; C 2 -C 4 d-d^L; 

R 4 A H, d-d ifcj&jU&fcUk, #"*r*fc C3-C5 Jf*t*., d-G 
*fc#t£M*,; d-G teiNk; G-G#L&; 




-10- 



WO 2004/108726 



PCT/CN2004/000487 



R 5 A H, d-C 4 XitAMMtiUk, #T?r«Ki**t OH, NR 6 R 7 , CN, 
C0NR 6 R 7 & C0 2 R 8 JMt; NR 6 R 7 fcifcJM'W C 2 -C< NR 6 R 7 ; 
NHS0 2 NR 6 R 7 ; NHS0 2 R 9 ; S0 2 NR 10 R n &JM<iMl3E&, tb 

9t&. •«'5Ut, eNtg., *^*jK,X'**.; 

R 6 ^ R 7 ^J^ H A G-C4 jL*W.iL4i*t*., A-fcifr'Mj*!* 

R 8 A H jK, d-d jLte*. 
R 9 A NRVtei&fM^tf C,-C 3 

R 10 ^ R"^J^_ H A d-C„ jL*jR.iL«*t&,* d~d gj^jLte 
d-d C-C&JMi. d-d 

*iA^lui^Anb*# (S3) £~ steUS^ 4-n(r 13 )-^# 

^a^a-sr^^a^M^OH, CN, C0 2 R\ C1-C4 jL^i^iU&£t&> 
d-d NR 14 R*\ CONR 14 R 15 JM^; JMUkg- 

JM*.#*W/ft,tt d~d jL**#jLtt*Ufc., WST^t 
OH, C0 2 R\ NR 14 R 15 , C0NR 14 R 15 3&— j^JMU^iU^^^JM^JMi. 

R n A H; d-d jL<tAiL4fe*fc*., 
<ft#j C 2 -C 3 5^,^ C1-C4 j&IL&JMH,; d-d te^MML d-d 

R 13 A H; d-d jL*4,juttit&.; *#WfcJWW* Cr-C, Jl 

d-d Jl4ftii,iL«*taS.; NR 14 R 1S JM^ 
C 2 -C 6 Jl^iL^^; C 2 -C 3 jL4ft*iL«*t*; CONR 14 R ,s 

^fttft C-C, iL*t jK.it C0 2 R 8 , CONR 14 R 15 , CSNR 14 R 15 A 
C (NH) NR 14 R 15 ; d-d <^ l jL4tjR l iL**li*.; d-C, 4&*Mk; d-d 
C 3 -C 4 3^j&tg.; 
R 14 ^R l5 ^'J^H; d-d jL«*iL4ft*t*.; d-d 
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ft C 2 -C 4 jL4U,ilttifc£.; &m&J$Lfttfi C 2 -C 4 jL4*ifc & 

%fr^infa&ft%M^~Mft&^&k (m)&. 

ocf 3 , C 2 -C 4 jL^&4t&£JMt; A— >MU»-f- 

jL^iL«*Ui£.* d-C 4 




R 1 A C2-C3 *T^at*fc*it 6 T^J 

JM5.**P. NR*R 7 ; 
R 1 AH; 

R 3 A H; C 2 -C 4 jL^jWfcitS., #*T$t C3-C4 Jfc&t&JM*.; 
C 2 -C 4 W; C 2 -C 4 ^; 

R 4 A C 2 -C 4 A4t*iL4ft*t*., #T#L 0,-03 jfcMtfl.; C 2 -C 4 
itt; C 2 -C 4 #t&; 

R 5 A S0 2 NR 10 R n ; 
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R 10 fa R U ^*J* H «, Ci-Cu C,-C 6 JP*Ufe.; 

&fatfaMl&tiSJ&&Mv&lk( m ^'?tg- 4-N(R 13 )- 

&&, NR 14 R*\ CONR"R 15 ^; JpL^Mt, JM*.#*f . JUUKA¥&.« 

NR 14 R 15 , CONR 13 R 14 fit-^JMWL«*«*J^ 3 — JWWMWUW*#*Mll 

R 13 ^ H; d-C 3 jt«it36.; Cr-C 3 *fc*UfcJW^ C 2 -C 3 Jl 

IbK, JtM^; C 2 -C 3 Jl^iUsy^; NR 14 R 15 ^^ 

C 2 -.C 6 JL4^ il{ft*fc&; $&JFlAtt C 2 -C 3 Juf&fctiL; C0NR l4 R lJ 

Cx-C 6 £MJk$M%L&.\ C0 2 R s , C0NR l4 R 15 ; 
R 14 ^R ,5 ^)J^H; C 2 -C 4 ttfUSJW* 

ocf 3 , C1-C4 Jl*W,Jl«*UW^; JWUWfete^— -MUl-f- 

2- [2- Zj &&-5- (4- Zi&sM&.-l-#Bfc) ^&]-5- ¥ p»q ^ 

-3, 7-— ft,<&*.[2, 3-d] 4f9t-4-»|, -=.&A*a.Tj|fett 

2- [2- f £.£.-5- (4- it,) 3Mfe.] -5- ¥ £.-7- J£ ^ & 

-3,7-— A** [2, 3-d]°$"&-4-m, — ik^ik^LT^ 
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tf^fcftl&ft; 

2- [2-JE ^ JU6.-5- (4- 6Mf-l-^Sfc) -5- f ft & 

-3,7-— iL^[2,3-d]^-4-^, -g-JfftS&ft, — ft&ft;3l-*ni& 
tf.&'&ft&ft: 

2- [2-*fr ft #U^-5- (4- Zj^&^-l-*$m -5- f ft ^ 

-3, 7-— [2, 3-d] <*?t-4 T *J , #i£ft i&ft, — ft Skft^T^tft 
^ftSgft; 

2- [2-iL .ft |Ut-5- (4- CfeMM-J*Bfc) -5- ft £. 

-3, 7--=A*b* [2, 3-d] *F3fc-4-*i, £-£ftg£ft, — ftg£ikSJTf&^ 
■g-'Sfti&ft; 

2- [2- £ $,£.-5- (4- ¥ £.*.*-l-4t ft) -5- f £.-7- JE ft £. 

-3, 7-—^^ [2, 3-d] «4p5t-4-W, JMMfcftft, -=.JlftiUlTte*$ 
^Sfti&ft; 

2- [2- & HA-5- (4- f *.9*.#-l-J# ft) -5- & L-7-iL ft ^ 

-3, 7-— [2, 3-d] <ap5£-4-» , $-^ft Skft , — ft gOk^T^tfj 
^ftgOk; 

2- [2- £,|Uk-5- (4- &4UU^fc*~l^#ft) -5-ft-7-jE^|. 
-3, 7-— &*fce&. [2, 3-d] «4W-4-W , 4WMLftft, — £&Jk3UT&tf 
**fe£ftit; 

2- [2- (4- (2-m Z*&) >fc&-l-*$m -5-¥J£.-7-iLft 

£-3, 7-— &*b?M2, 3-d]«$bt-4-«, &#-fti^ft, -ftllMTil 
ift^'&ftgg.ft; 

2- [2- 2i|Ut-5- (*«MMk-l-#ft) £*J -5- f Jg.-7-iE ft &-3, 7- 
~A**[2,3-d]**-4HH, &#-ftg£ft, — ftiftA^ffeW** 
ftggft; 

2- {2- [ 3- (2-|L-^^-l) jEftfl£-N-*tI&] -5- f 

L-7-it^L-3, 7-— C2, 3-d] «4f5t-4-IW , £--fftS&ft, —ft 

-14- 
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2- {2- [2- («tfc«MfcjS.-l) CJ^-N-^ib] %L&} -5-f 

fiJk-3, 7--=.jtob«M2, 3-d]«*9fc-4HH, ^-ikgOfc-^T 

2- [2-&&&-5~ (p5,#^-4-^g5b) -5-^^-7-JE^L-3, 7-~ 
*,»«nS-[2 f 3-d]<*^-4-rH, — ftiUkaLTlfeW***. 

2- [2-ZJ#L&-5- (3- (hS,#^-4) jLftJfc-lMftlb) *i£J -5-f Jt-7-iE. 
^-3, 7--=A«lMS-[2 > 3-d]^-4-S3, J=AlUkW 

2- [2- ZL.fLS.-5- (2- (*-%#MV4) $&J-5-f 

&-3, 7-^-iL^ [2, 3-d] ^"^-4-^ , JWMUfcJk, -=-&^&^LT t& 

2- [2- (2, 6-~*f M#^-H-^W -5-f ^-7-jE^ 
*.-3, 7--=JL«ib* [2, 3-d] *fe-4-H , — &Bfc&aiTf& 

2- [2-2i*J&.-5- (l-^^-4-#^£?&) -5-f 

-3, 7-^iL^[2, 3-d]*)t-4-W, 4WMtBfc&, — &A&^LT«feW 

2-[2-&*J^-5-(2-(*^-l-JS.) &Jlfc-l-#Sfc) ^Jt]-5-f *.-7-JE 
ft Jt-3, 7-J^iL^b^ [2, 3-d] <*p9t-4-W , J^it W 

2- [2- £ |^-5- (4-^ -5- f Jt-7- jL ft S 
-3, 7-^gL"tb^[2, 3-d]«4pjfc-4H«, *+&«Ut, ~&&&;SJrt#> 

2- [2- ZL #.£.-5- (4-^J^#-l-^l&) j£^] -5- ¥ ft & 

-3, 7--=.*,*b«£[2 f 3-d] »**-4-IW , — &gOk;3UT£&#J 

-15- 
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2- [2- 6#Ut-5 3^] -5-f L-7-JE^^-3, 7-.=A»& 

*M2,3-d]*£-4-S§l, &4&8&ik, jLAAWLTtt*****^; 
2-[2-6*.Jt-5-(4-^# [1, 3] J=- &-*&ifr-l-*km 

U-5-f ^-7-jL^^-3, 7-— A** [2, 3-d] •<p5fc-4-»l, 

2- {2-^^-5- [4- (3-^SjE tf*fc-l-Jfc) 9^3t-l-^8fc] :fc*J -5-f 
S-7-JE^^-3,7-^iL'tb^[2,3-d]^-4-^, — & 

2- [2- 2*#L*.-5- (jE ftj*-i-4M) -5-f Jk-7-jE.fi J.-3, 7-~ 
fi.«*«£[2,3-d]«*9fc-4-*J. —Jt*fc&;aiTfc*$# < fc& 

2- [2- 6 Jk&-5- (N, N-X* (2-& Jfc. & Jfc.) A&ttt) ^] -5- f *.-7- 
J£^i--3, 7-J=A»&*[2, 3-d]*fc-4-H, — jL«feJtA 

2- {2-Za^-5- [N- (2-^^L) -N-f jfej A&4ttt} -5-f ^ 
-7-jEfi^-3, 7--T- iL^e^[2, 3-d] "^-4-^1 , £-£ifc&Jfc, 

2- {2- [N- <2-J§Ufc. -N- ZjM.] $Jk-*$m ^M) -5-f ^ 

-7-J£p^^-3, 7-^I^ft<jM2, 3-d] 

2- {2- & *Uk-5- [N- (2-^S -N-jET*J JUMfrBfc} ^M-) -5-f 
*-7-iL«Jt-3,7-— *,**[2, 3-d]«#*-4HW, £-#-&S£JiL, 

2- {2- &#Uk-5- (*t C^JUMfrft) -N-^Sfc} ;£J6J -5 - f jk-7-JEfi 
i-3, 7-^iL^[2, 3-d] «4p!fc-4HH, -n&fc&iSlTte 
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2- {2- 6 JUI.-5- (4p$L f -N-^ife} #Lj-} -5- f ^-7-iL ?3 

Jt-3, 7-~tL*tb^ [2, 3-d] *f , A&aiTffe 

2- {2-^^-5- (N2- J.) -M-*%m -5-f 

-3, 7-— fi,*^[2, 3-d] °%*&-4-m , J&MilUk, —jk&Jk&ftl&til 

#fclkg£Jk; 

2- {2- Zj*J|.-5- (2-~f £J&£. ZjMO -K-*%m 

^-3, 7-~&nb* [2, 3-d] 4p3t-4-W > -^ik^ik^T 

2- [2- £ (4- ^S^^-l-^tS^) -5- jt-7-iL ^ ^ 

-3, 7-.=4Mi<M2, 3-d] *hfe-4HH, ~§L&Jk&.'Wllttij. 

2- [2-&H&-5- (4- Zj^A^-l-^m tt] -5-"-S,#^T^-7-iE-^ 
7--i*.»tb* [2, 3-d] ««*-4-*l , #+Jkifc&, — iUfc&a^lfe 

2- [2-^^-5- (4- 6|-'M-l-^ib) #**J -5- 04pJfc-2) T^-7-iE 
7-~i^tb& [2, 3-d] «4pJi-4HH , — JkSfcJk^T 

2- [2- & *,*.-5- (4- &&flMS»-l-^i&) 3^S~] -5- ^ ^-7-# ft £. 
-3, 7-— [2, 3-d]«4FSfe-4-W, ^&«tlkJ8L-Br«feW 

•g-'&ikgek. 

#vM'J ; T «* *J A** * jfUM *l , *» & *f *J > *#MN . M) fc$fe$L 
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£*fc^4ft^rt*4i#ifr+, *«M5«***SM<I 3mg/kg#JI*. 

i*j ^#^»JiM^!)l4b^^W«.T. **4Utn* 

i&lOOmg / kg Bt^iCi^Tr. m^^J I-HC1.#*J#^IN**.LD50 
2000mg/kg. 

2- [2- ^^-5- (4 -z^J^Mmi -*$m 3kgJ -5 -^^-7 - 

ft** [2, 3 - d ]*fe-4 -WMMMl****-^ 

£;&#J 1: 2-[2-6#L&-5-(4 -&4fc.*MML -^)^]-5 - 
f£.-7 -JEp^-3, 7 -~1*M2, 3 - d ]"^-4 
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(5) :R 3 = H 

(6) :R 3 = CH 2 CH 2 CH3 
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(la) 2--#„S_- 3-fLi.-4 - ¥ 

(lb) N-«&-2-*Jk-3HfaM-?JMi*; 

(2) 2-z.*UfcjfcT*JL; 

(3a) N-(3 -#J~-4 -fjk -1 H-^-2 -&)-2-^fL^-f *Jfr, 
(3b) N-(-3 -ft&-4 -f J.-l-jE^^-lH-vtb^-2 -Jt)-2-£.#Uk 

(4a) 2-(2-^#U,^^^^)-4-^J.-l 

(4b) 2-(2-6^T BMk&)-4-¥ &-l-iEi5Jk- lH-ptt^-3-f 

(5) 2- (2- &*USJk&) "5-f 7--=A-««fc* [2, 3- d] *fe 
-4-M; 

(6) 2-(2-C,JUMk&)-5-f J.-7-jL^L-3, 7-~iL'*b^[2, 3-d] 
<^3t-4-fiE; 

(7) 4-^^-3-(5-T^"4-|L-7-jE^l.-3, 7-^iL^[2, 3-d] 
«#3fc-2-.&) %J$M^\ 

(8) 2- [2-^#L&-5- (4- ^S p ^#-l--^§t) ;&£.] -5-f *.-7-i*fi 
Jk-3, 7--=A-*«£[2, 3-d] «4TCfc-4-»J. 

HW4M. N-(3--^-4-f ^-lH-^-2-^.)-2-^#L^f S*J^( 3a) 
^ N-(-3 -#Jk-4 -f ^-l-jL^^-lH-ptk^-2 -^.)-2-^^^f 
S*Ji£(3b); 

# 2-&#UU£tp $1(10. Og, 60. 2mmol) jfra^f!) — 4U£«8,(20ml) 
■f^iLT *fc (150ml) t. 

£ato&4ft#T» #Jl*£#2W 2- &|UM£¥ 30 ^t*i 

mv$M&&& (la) (7. Og, 56. 8ramol) T2?fL"A"& (80ml) 
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^(8. 5ml, 61. OmmoD^^to ^^#^0* C T-^# 1 'J>Bt» 
A^^^JC^^iat^-^ 20g ^^^--to 
mg)feXM~M* x ?t&y&JVL, 7. 5g HJ^p^ (3a), *M*- 48%„ 

JE£,^=1: 5)#>J#. 
183-184'C (fh#- 162°C); 
IRCcm" 1 ): 3326, 3309, 2981, 2938, 2915, 2854, 2208, 1647, 
1593, 1471, 1309, 1302, 1232, 1039, 923, 727, 655, 648; ' 

l H NMR (CDC1 3 ) : 81.70 (t, J=7. 0Hz, 3H) , 2.15 (s, 3H) , 4.32 
(q, J=7. 0Hz, 2H), 6.24 (s, 1H) , 7. 04 (d, 1H) , 7.10 (m, 1H) , 
7. 51 (dd, 1H), 8. 20 (dd, J=7. 9 and 1. 8 Hz, 1H), 10.69 (brs, 1H) , 
10.80 (s, 1H); 

13 CNMR (CDCI3) : 8 (CH3) 10.6, 15.0; (CH2) 65.7; (CH) 110.3, 
112. 3, 121.4, 132.1, 134.2 ; (C) 78.7, 115. 6, 119.2, 119.4, 
136. 7, 157.0, 163. 2; 

MS(BS + ): m/z 287 (M+NH 4 ). 

7t-f^^r(C ls Hi5N30 2 ): C 66. 90%; H 5. 61%; N 15. 60%; 0 11.88%. 

n & & cib) m-nqc&m oto , >m*- 41%. 

58-61'C; 

IRfcnf 1 ): 3596, 3336, 2969, 2937, 2877, 2216, 1676, 1658, 
1603, 1571, 1537, 1475, 1431, 1292, 1232, 1122, 1037, 927, 789, 
752, 577; 

'H NMR (CDC1 3 ): 8 0.88 (t, J=7. 4Hz, 3H),1.58 (t, J=7. 0Hz, 
3H), 1.75 (m, 2H),2. 16 (s, 3H), 3.73 (t, J-7. 4Hz, 2H),4. 30 (q, 
J=7. 0Hz, 2H), 6.36 (s, 1H), 7. 04 (d, 1H) , 7.11 (m, 1H) , 7. 48 (dd, 
> 1H), 8. 23 (dd, J-7. 9 and 1.8 Hz, 1H) , 9.62 (brs, 1H); 

13 CNMR (CDCU): 8 (CH3) 11.1, 14.8; (CH2) 23.6, 48.3, 65. 2; 
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(CH) 112.5, 117.0, 121.3, 132. 5, 134.1; (0 89.2, 115.6, 119.8, 
120.5, 131. 2, 157. 1, 165. 0; 
MS(ES + ): m/z 329 (M+NH<). 

2. 2- (2- |LS-^ f -4- ^ 1 H-ptb^- 3- f 8U£ 

(4a) 2-(2-6Hi^f StJ^^)-4-f lH-pfc^-3- 
f®iU&(4b); 

.#*!<$- 1 t#J## N-(3H!Ui.-4- 1 f*.-lH-**-2-*)-2-Ci'* l 
£JpPBU!fr (3a) (2. OOg, 7.44mmol) i&N-(-3 -fU--4 - 
jLj^-lH-Pth^-2 -^)-2-2iH&#Lf #U&(3b) (2. 30g, 7. 44mmol) 
J? 85%^ (14. 8ml) >&^, «#T£ 130 C 20 
#J m&WH A.#2^ (8 Og) t . i±5 , -fflU&IHMt & ID P CT a 

(3a) A (3b) , »M^A 80%. /3fr#j*4& (3a) ^ (3b) i&ftfefci&A 

■fT— ^JtA. 

*J4h 3. 2-(2-^Hi,^)-5-T^-3, 7-— iL"ft^[2, 3-d] fl** 
(5) ^ 2- (2- £ JL &.%L&) -5- f ^-7-JE^-3, 7-^-ii^<& 
[2, 3-d] «4p5t-4-»! (6) ; 

ftW^r 2 2- (2- Z, #L£J£ <f mm&.) -4- f ^-lH-^tb^ 

(4a) (7. Og, 25. 5mmol) jj*JL*P£J6P (20ml) £ 

N,N-— f^fifcjft (100ml) tt#0^ 11 'J>Ht. AA^AiMDJt^ 

^*t*»AJE.e J jR(80ml)^,i±j|#S!l6. Og (5) , *M*- 91%. 
219-221°C; 

IR(cm _1 ): 3187, 3114, 3062, 2978, 2923, 1658, 1587, 1460, 
1321, 1292, 1250, 1044, 771, 763; 

'HNMR (DMSO-d 6 ): 81.35 (t, J=6. 9Hz, 3H) , 2.29 (s, 3H), 4.13 
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(q, J-7. OHz, 2H), 6.79 (s, 1H) , 7.05 (t, 1H), 7. 14 (d, 1H), 
7. 45 (dd, 1H), 7.76 (dd, 1H), 11.35 (brs, 1H), 11.54 (brs, 1H); 

"CNMR (DMSO-d 6 ): 8(CH3) 11.2, 14.5; (CH2) 64.2; (CH) 113.0, 
118. 0, 120. 6, 130. 1, 131. 9; (C) 105.0, 113.6, 121. 9, 148.5, 
149. 8, 156. 5, 159. 2; 

MS(ES + ): m/z 287 (M+NHJ. 

ffl & & (4b) #«|<fb^4fr (6) , 85%. 
124-127 TC; 

IR(cm _1 ): 3234, 3184, 3141, 3103, 3056, 2956, 2943, 2869, 
1654, 1595, 1567, 1468, 1311, 1267, 1243, 1191, 1118, 1047, 
758; 

*H NMR (CDC1 3 ): 80. 88 (t, J=7. 5Hz, 3H), 1.23 (t, 3H), 1.80 
(q, 2H), 2.42 (s, 3H) , 4.08 (t, J=7. 2Hz, 2H) , 4.22 (q, 2H) , 
6.60 (s, 1H), 7. 01 (d, J=8. 3Hz, 1H), 7.08 (t, 1H) , 7.40 (m, 1H), 
8.35 (dd, J=8. 0 and 1. 9Hz, 1H), 11.02 (brs, 1H) . 

M4r 4. 2- (2- Zj%&,%L&) -5-^^.-7^^^.-3,7-^1^-^ 
[2,3-d]«*3fc-4HH (6) 

##$-3 +#J0**4b^4K5)(1.5g, 5. 57mmol),jE^^(2. Og, 
16. 3mmol) #*4&gt4f (5g, 36. 2ramol) m&T&ffi (15ml) t^$^ 
#WSfc 15 <J>Bt 0 W^*Ajfe+. a— JLT*t*^*l***f. 
#^J0.6g (6), ijfc^. 35% at-ft**WJi. 

5. 4-Ci|Ut-3-(5-f ^-4-fL-7-jL^jL-4,7-— 
[2, 3-d] -$St-2-^) -JMfrStii. (7) 

+ #3>J# 2-(2-6tttt)-5-ft-7-i£^4-3, 7- 
-=.ft*b*M2, 3-d] «4f5t-4-aH (6) (1. 25g, 4. Olmmol) O'C 
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flMfT^AS] Mf£&(4ml)&.Zj®kZjffi (20ml) #^$M*. &&&&& 

O^TtW 30 ^HIvM-f- MTJWMUfc 3 <Mit. #A£ifc#J 

(5 Oml) (5 Oml) # i&^ift + . ^ A %M>M:&$\ 

(5ml)**, ^jMMfc^^jfc-f, 41*01. 33g *&JfcJMfc/ t *r, 
81%. Wf^Jl^-fT— 

1. 2- [2-^^-5- (4- Z^-#.#-l-J#Bfc) -5- f 
&-7-jEp5 J.-3, 7-— Mjfo&ll, 3-d] ^<&-4-i§I ( 8 ) 

JE^ J, -4, 7-— [2, 3-d] «**-2-J|.)-3Mt8b|L (7) 

(l.OOg, 2.44mmol)*-f-— <i,f *fc(20ml) +. tt*»Al-6i** 
(0.78ml, 6. lOmmol). QVM¥F 5 fr¥?& , -£-f£&T4fc 

&JSLM 5 *Mfr. ifcjteUMlW-i*^*HS #3j 1.2g 

Sbi^? t to. j2Jfr1ft(ZjlSLZj&: f S| 20: 1) , #5!) 0. 89g 

^ 75%. 

174-176°C (EtOAc); 

IR(cm _1 ): 3324, 2960, 2923, 2869, 2862, 2767, 1682, 1560, 
1458, 1355, 1282, 1247, 1172, 1149, 739, 615, 588, 555; 

l H NMR (CDC1 3 ): 80. 89 (t, J=7. 4Hz, 3H) , 0.99 (t, J-7. 2Hz, 
3H), 1.61 (t, J=7. OHz, 3H), 1.77-1.86 (m, 2H) , 2.35 (m, 2H) , 
2.41 (s, 3H), 2.50 (brs, 4H) , 3.05 (brs, 4H) , 4.08 (t, J=7. OHz, 
2H), 4.29-4.37 (q, 2H) , 6.61 (s, 1H) , 7. 11 (d, J=8. 8Hz, 1H) , 
7. 77 (dd, J=8. 7 and 2. 2 Hz, 1H) , 8. 74 (d, J=2. 2, 1H) , 10. 63 (brs, 
1H); 

13 C NMR (CDC 10: 6(CH3) 11.0, 11.3, 11.8, 14.3; (CH2) 23.8, 
45. 9, 46.1, 51. 6, 51.7, 65. 8; (CH) 112.9, 121.1, 130.6, 131.3; 
(C) 105. 7, 114.6, 121.4, 127.8, 146.8, 147.3, 159.3, 159.6; 

MS(ES + ): m/z 505 (M+NHJ . 
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iG^-^# (C24H33N5O4S) : 3^HiC 59.12%; H 6.82%; N 14.36%; 
£$>HiC 59. 38%; H 7.10%; N 14.12%. 

4&Mb 1-HC1. 2- [2- Zi&&-5- (4- Z^^f^-l-^m -5- 
f^-7-J£^J,-3, 7-~l*&[2, 3-dl*fe-4H«J|^i«jUt ( 9 ) 

^^ft^Offc^ifc 1) (1. OOg, 2. 05mmol) (10ml) 

j^(lOml) t, *#Tfc# + $*;Mi&Bfc<10ml) 4M Jt 

(0.51ml, 2. 04mmol) ^^fjSTi^W 

20^,' -f-flWa) 1. oi g JMLggJk, 4fc+ 94%. 

147-150-C; 

IR(cm _1 ): 2964, 2931, 2675, 2599, 2462, 1668, 1574, 1456, 
1348,- 1167, 933, 588; 

X H NMR (D 2 0): 80. 72 (m, 3H) , 1.24 (t, J=7. 3Hz, 3H) , 1.45 
(m, 3H), 1.59 (m, 2H), 2.04 (s, 3H), 2.77-3.81 (allbrs, 8H), 
3.20 (q, 2H), 3.75 (m, 2H) , 4.20 (m, 2H), 6.62 (m, 1H), 7. 17 (m, 
1H), 7.73 (m, 1H), 8. 22 (s, 1H). 

TG^-^f (C M H 3S Nj04S . HC1) m?M£ C 55. 00%; H 6.54%; N 
13.36%; &«!M£ C55. 28%; H 6.41%; N 13.07%. 

4fc^4fr 1-2HC1. 2-[2-&fL^-5-(4-&£.^#-l-#Sfc):fc 
S]-5-f &-7-iL^^-3, 7-— iL"tk^[2, 3-d]*fe-4HH~&rtt&: 

t&&: 177 - 180°C; 

IR (cm -1 ): 2962, 2929, 2677, 2597, 2456, 1652, 1569, 1458, 1357, 1 
276, 1162, 1093, 1027, 939, 731, 582; 

'H NMR (D 2 0): 80. 64 (t, J=7. 4Hz, 3H) , 1. 23 (t, J=7. 3Hz, 3H) , 
1. 40 (t, J=6. 9Hz, 3H) , 1. 51 (m, 2H) , 1. 98 (s, 3H) , 2. 74 (m, 2H) , 

3. 12 On, 2H) , 3. 19(t,2H), 3. 56 (m, 2H), 3. 65 (t, 2H) , 3. 78 (d, 2H) , 

4. 12 (q, 2H), 6. 43(s,lH), 7. 10 (d, J=9. 1Hz, 1H) , 7. 68 (dd, J=8. 8 
?M. 3Hz, 1H), 8. 16 (d, J=2. 3Hz, 1H) . 
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«r: 

2. 2- [2-f $L&-5- (4- Zj^f$L*%r-l-*$m 
-7-JEftL-3, 7--T-i^t*M2, 3-d] «4p5£-4HM; 

& 2 - A*. - 3 -|Ut- 4 - ¥JMfe«3» ( IE ) J% 2 - ¥#t^£¥Bfc 
IL (IF) fttejgLM, l&faMtil + fSMt- ID, IA> IG (IHX IC 4 
- f - 3- ( 5 - f £. - 4 - A - 7 - it ft & - 3, 7-— 
[2, 3-d] «4f9t ~ 2 - Jfc. ) ( IB ), #i? 1 - & JM#JUft tMf 

'H NMR(CDC1 3 ) 5: 0.86 (t, 3H), 0. 99 (t, 3H), 1.73(m, 2H) , 

2. 32 (q, 2H), 2. 40 (s, 3H) , 2. 48(brs, 4H) , 3. 04(brs, 4H) , 
4. 08(t,2H), 4. 14 (s, 3H), 6. 60(s,lH), 7. 0 (d, 1H), 7. 74 (dd, 1H) , 
8. 77 (d, 1H). 

MS(ES): m/z 491 (M+NH 4 ) . 

4b^4fc 3. 2- [2-iL ft JUI.-5- (4- Zj&.*fe.^-l~*$m -5- *f 
^-7-i^S-3, 7--=.fi,*W [2, 3-d] «#9fc-4H»: 

^#,2-^-3-^-4-^1.^ (IE) 2-JEft#L&^ , f 7 
Bfcit, (IF) ^-d^A^, ^fopy&ifttlW ID> IA> IG(IH)> IC*»]# 
4 - it ft ft*. - 3- ( 5 - f ^ - 4 - & - 7 - S£- - 3, 7-— 

[2, 3-d] - 2 - d ^t^a ( ib ), #^ i - z^^A^mm 

l HNMR(CDCl 3 ) 5: 0. 87(t, 3H), 1. 00 (t, 3H) , 1. 16 (t, 3H) , 1. 79 (m, 
2H), 2. 01 (m, 2H), 2. 36 (q, 2H) , 2. 42(s, 3H), 2. 50(brs, 4H) , 

3. 04(brs, 4H), 4. 08(t,2H), 4. 21 (t, 2H) , 6. 60 (s, 1H) , 7. 09 (d, 
1H), 7. 77 (dd, 1H), 8. 77 (d, 1H) . 
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MS(ES + ): m/z 519 (M+NH 4 ) . 

4. 2- [2-*MH^.-5- (4- $&] -5-^^-7- 
JEp^-3, 7-— [2, 3-d]*§*£-4-g|5!: 

& 2 - - 3 - ~ 4 - f Jfe.** ( I E ) J? 2 - J£ ft ¥ 
BfcH. ( IF ) , ^#i&#tf*l#> ID* IA, IG(IHX ICf'J#4- 
- 3- (5 - f Jt-4-#L-7- JE^A.- 3, 7-~&T*b<& 
[2, 3-d] -#9fc - 2 - ^ ) 3Ml8fca ( IB ), #4 1 - &J|J*#iUfc*W 

'HNMRCCDCls) 5: 0. 83 (t, 3H), 0. 97(t, 3H) , 1. 82 (, 2H), 2. 37 (q, 
2H), 2.41(s, 3H), 2. 52(brs, 4H), 3. 07(brs, 4H) , 4. 07 (t, 2H), 
4. 62 (m, 2H), 5. 24 (m, 2H), 5. 83 (m, 1H), 6. 62 (s, 1H), 7. 12 (d, 
1H) , 7. 79 (dd, 1H), 8. 69 (d, 1H), 9. 97 (br, 1H). 
MS(ES + ): m/z 517 (M+NH 4 ) . 

5. 2- [2-oE^fL&-5- (4-£,Jj^#-l-^i?&) ^] -5-2^-7- 

7-— *,*«8-[2, 3-d] "^t-4-Sfl: 
& 2 - - 3 - %Jk. - 4 - Zj^j^ ( IE ) Jg 2 - JE^fLi^f Bfct, 
(IF)iUal, ^fly&fttfe"^ ID, IA> IG(IHX IC^»j#4-j£^ 
HJ--3- (5 - 2 J ^-4-^-7-j£^^-3, 7--^iL^^[2, 3-d] 
" 2 - &. ) 3M$gfcJL ( IB ), #4 1 - £A*#iUfc*]##«4b 

'HNMRCCDCls) 5: 0. 88 (t, 3H), 0. 99 (t, 3H) , 1. 04 (t, 3H) , 1. 52 (t, 
3H), 1.74-1. 84 (m, 4H), 2. 35 (q, 2H) , 2. 46(brs, 4H), 2. 68 (q, 2H) , 
3. 05(brs, 4H), 4. 09 (t, 2H) , 4. 36 (t, 2H) , 6. 61 (s, 1H), 7. 09 (d, 
1H), 7. 81 (dd, 1H), 8. 71 (d, 1H) . 
MS(ES + ): m/z 533 (M+NH 4 ). 
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6. 2- [2-Z,*l&-5- (A-f^A^-l-^m $&] -5-f Jg.-7-jt 
«&-3, 7-— [2, 3-d]«*9t-4-« : 

&*&-4,7-~Mjti&[2, 3-d]nWL-2-*.) -£4tift& (IB) J? 

i - f &MML&ti##A4&£#. 

1 HNMR(D 2 0): 5 0. 90 (t, 3H) , 1. 62 (s, 3H) , 1. 78 (m, 2H), 2. 15 (s, 
3H), 2.41(s, 3H), 2. 48 (brs, 4H) , 3. 04 (brs, 4H), 4. 08 (t, 2H) , 
4. 34 (q, 2H), 6. 61 (s, 1H) , 7. 09 (d, 1H) , 7. 74 (dd, 1H) , 8. 76 (d, 
1H). 

MS(ES): m/z 491 (M+NHJ . 

7. 2- [2-^^,-5- (4-fM#-l-» "5- ^J--7-J£ 
ft&-3, 7-—£ 1 «tt*[2, 3-d]^>&-4-@fl: 

£ 2 C^^(IE)^ 2- Bfc 

l,(IF)^, ^^^tl^^ID- IA^ IG(IHX IC#]#4-& 
H&-3- (5- ZJj,-4 -a- 7-jE^^-3,7-~fi 1 »tW- [2, 3-d] 
"** - 2 - ) ( IB ), #-5 1 - T*.tfL#iUfc+J##A4fc 

-Mb. 

a H NMR (CDC1 3 ) 5: 0. 92 (t, 3H) , 1.54-1. 64 (m, 6H) , 1. 75 (m, 2H) , 
2. 14 (s, 3H), 2. 53 On, 6H) , 3. 04 (brs, 4H) , 4. 09 (t, 2H) , 4. 37 (q, 
2H), 6. 62 (s, 1H), 7. 11 (d, 1H) , 7. 80 (dd, 1H) , 8. 76 (d, 1H). 
MS(ES + ): m/z 505 (M+NH 4 ) . 

4b^4fe 8. 2-[2-^#LJ,-5-(4-^#L^^#-l-^)^]-5- 1 f £. 
-7-j£p^^-3, 7-J^iLlfc«S-[2, 3-d]"^-4-^J: 

*_LaHW4h 5 flftftt 4- C.H&-3- (5-^^-4-^-7- 
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JE.ft&-4,l--=-&M&[2, 3-d]*$"X-2-&) -^UtBfclL (IB) M 
1 - 6|lt|.i#^|>j##l|^ 0 

J H NMR (CDC1 3 : 5 0.90 (t, 3H) , 1. 25 (t, 3H) , 1. 62 (t, 3H), 1. 83 (m, 
2H), 2.41(s, 3H), 2. 48(brs, 4H), 3. 07(brs, 4H), 4. 05 (q, 2H) , 
4. 32 (q, 2H), 4. 41 (q, 2H) , 6. 62 (s, 1H) , 7. 12 (d, 1H) , 7. 81 (d, 
1H), 8. 67 (s, 1H). 
MS(ES + ): m/z 549 (M+NH<). 

VC&tyl 9. 2-[2-^^-5-(4-(2-^^^)^*-l-^)^]-5-f 
^-7-jE^-3, 7-.niL^^ [2, 3-d] ^<&-4-@fl: . 

&-bi£#>J^ 5 #T#<# 4- Z^|L^-3- (5- ¥^-4-^-7 - 
iE-ft.^ - 4, 7-— iL^b^ [2, 3-d] «^?5L - 2 - & ) - ( IB ) % 

1 - ( 2 - ^ ) *#^HH##*&Mfr. 

: H NMR (CDC1 3 ) 5: 0. 89 (t, 3H) , 1. 61 (t, 3H), 1. 72 (m, 2H), 2. 41 (s, 
3H), 2. 49-2. 58 (m, 6H) , 3. 07(brs, 4H) , 3. 67 (m, 2H) , 4. 08 (t, 2H) , 
4. 33 (q, 2H), 6. 61 (s, 1H) , 7. 10 (d, 1H), 7. 76 (dd, 1H), 8.69(d, 
1H). 

MS(ES + ): m/z 521 (M+NH 4 ) . 

10. 2- [2- Zj%&.-5- Wc&%L&.-l-X$m -5-fJ--7-.it 
ft Jl-3, 7-—^"^ [2, 3-d] -#£-4-38: 

*Jik*]4h 5 ^f#^ 4- c(iJt-3- (5-^-4-^-7- 
A*^[2,3-^]««"5t-2-Jt) - $4Mll (IB) 

X H NMR(CDC1 3 ) 5: 0. 89 (t, 3H), 1. 61(t, 3H) , 1.81 (ra, 6H) , 
2. 41 (s, 3H), 3. 25 (m, 4H) , 4. 10(t, 2H) , 4. 34 (q, 2H) , 6. 62 (s, 
1H), 7. 12 (d, 1H), 7. 85 (dd, 1H) , 8. 83 (t, 1H) , 10. 76(brs, 1H) . 
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MS(ES + ): m/z 462 (M+NH 4 ) . 

\^th 11. 2-{2-2 J |LJ--5-[3-(2-#L-^^-l) JE^^-N-^] 
L-7-iL^L-3, 7--r.^tb^[2, 3-d] ^-4-g!*!: 
&_Li£#J#- 5 #r## 4- ^^S" 3- (5- *f&-4-&-7- 
j£^-4,7-J^iLp^[2, 3-d]"^-2-J.) -3p&8fct, (IB) J? 
3 - (2-^- "Jt^L - 1 ) J£^^>EL^##»-b^#. 
*H NMR (CDC1 3 ) 5: 0. 90 (t, 3H), 1. 55 (t, 2H) , 1. 68 (m, 2H), 1. 78 (m, 
2H), 1. 94 (t, 2H), 2.27(t, 2H) , 2. 38 (s, 3H) , 2. 87 (t, 2H) , 
3.28(m, 4H), 4. 07 (t, 2H) , 4. 30 (t, 2H) , 6. 30 (m, 1H) , 6. 60(s, 
1H), 7. 08 (d, 1H), 7. 88 (dd, 1H) , 8. 79 (d, 1H) , 10. 79(brs, 1H). 
MS(ES + ): m/z 533 (M+NH 4 ) . 

12. 2- {2-t.ILi.-5- [2- (^M.^-1) Z^-N-*£@Sk] ^} -5- 
f L-7-jE^L-3, 7-^^^ [2, 3-d] "^-4-SlS|: 

&_ti£#J# 5 #r#<# 4- ^|L^-3- (5-^-4-11,-7- 
jt^^-4, 7-^^ [2, 3-d] - 2 - ^) (IB) 4 

2- 1 ) 2iJ8fAja[*J##*4fc^b. 

'H NMR(CDC1 3 ) 5 : 0. 89 (t, 3H) , 1. 59 (t, 3H) , 1. 64(brs, 
4H),1. 81 (q, 2H), 2. 33(brs, 4H) , 2. 41 (s, 3H) , 2. 52 (t, 2H) , 
3. 01 (t, 2H), 4. 09 (t, 2H), 4. 33 (q, 2H) , 6. 60 (s, 1H) , 7. 09 (d, 
1H), 7. 1 89(dd, 1H), 8. 84 (s, 1H) . 
MS(ES + ): m/z 505 (M+NH 4 ) . 

A^fy) 13. 2- [2-^^-5- (*%^\-4-*$m -5-f &-7-jE^ 
^-3, 7-— 3-d] «4p5fc-4-»!: 

& 2-tt-3-«-4- fMl (IE) ^ 2- 1- 
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( - 4 - **Jft ) I&& (IF) i<J5L, 16*1^^ + W#. ID 

#2 - [2-^^-5- ( *%*M*, - 4 - #Sfc ) -5-^^-3,7- 
— «,*<-[2 f W]*fe-4-»l (IG), #^jE^^(IH).^#J# 

'H NMR (CDC Is) 5: 0. 91 (t, 3H), 1. 64 (t, 3H), 1. 80 (m, 2H) , 2. 42 (s, 
3H), 3. 03 Cm, 4H) , 3. 74 (m, 4H), 4. 10 (t, 2H) , 4. 39 (q, 2H), 
6. 66 (s, 1H), 7. 15 (d, 1H), 7. 80 (dd, 1H) , 8. 77 (d, 1H) , 10. 89(brs, 
1H). 

MS(ES*): m/z 478 (M+NH 4 ) . 

VG&fy 14. 2- [2- &^jL-5- (3- (*%#MV4) iEi^-N-^gfc) -5- 
f*.-7-jE^-3, 7-^-iL^[2, 3-d]«^*£-4-Sfl: 

5 W&tfj 4- Zj$^-3- (5- f JI.-4-IL-7- 
jti^ - 4, 7--n!^th^ [2, 3-d] ^ - 2 - D (IB) J? 

3 - ( - 4 ) jE^^^^J##^^ 0 

5 H NMR (CDC1 3 ) 5 : 0. 92 (t, 3H) , 1. 59 (t, 3H) , 1.72 (m, 2H) , 1. 84 (q, 
2H), 2. 43 (s, 3H), 2. 40-2. 50 (m, 6H), 3. 11 (t, 2H) , 3. 72 (m, 4H), 
4. 11 (t, 2H), 4. 32 (q, 2H) , 6. 60 (s, 1H) , 7. 13 (t, 1H), 7. 88 (d, 
1H), 8. 79 (s, 1H), 9. 95(brs, 1H) . 
MS(ES t ): m/z 535 (M+NH 4 ). 

^#15. 2- [2-2,^-5- (2- (^#^-4) £,J&-N-^i&) ^*J-5-f 
&-7-jE.«&-3, 7--=-iL^[2, 3-d] *fe-4-*J: 

*JiJHW4^ 5 mftlfi 4- C*<Ufe.-3- (5-f^-4-^-7- 
jLp^^-4, 7-^H i pJ*,<&[2, 3-d]"f^-2-^) -^-^^ (IB) ^ 
2- ("JHW.-4) £#iUfc*W#*4fc^4&. 

*H NMR (CDCI3) 5: 0. 90 (t, 3H), 1. 58 (t, 3H) , 1.80 On, 2H) , 2. 32 (m, 
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4H), 2. 44 (s, 3H), 2. 74 (t, 2H) , 3. 03 (t, 2H) , 3. 58 (m, 4H), 
4. 06 (t, 2H), 4. 30 (q, 2H) , 6. 62 (s, 1H), 7. 08 (d, 1H), 7.87(d, 
1H), 8. 79 (d, 1H), 10. 82(brs, 1H). 
MS(ES*): m/z 521 (M+NH<). 

16. 2-[2-^H^-5- (2, 6-— f ^#ft-N-^gfc) ^]-5-f 
JL-7-iEj^-3, 7-— IL^U, 3-d]^-4-B3: 

& 2-^-3-^-4-^^ (IE) M, 2- iluS-5- 
(2,6-— T^#^-4-^it,)^f BfcJl (IF) JSUfc, JMn£tt*t > 
ID >J# 2- [2-2,^-5- (2,6-— T^#M^,-4-^^) 
- 5 " f ^-3,7-— [2, 3-d] «4f9fc - 4 - ( IG ), #J?iE 

( IH > MJlM^MA^^ . 
'HNMR(CDC1 3 ) 5 : 0. 87 (t, 3H), 1. 09 (s, 3H) , 1. 11 (s, 3H) , 1. 61 (t, 
3H), 1.80(m, 2H), 1.96(t, 2H), 2.39(s, 3H) , 3.53(s,.lH), 

3. 58 (s, 1H), 3. 70 (m, 2H) , 4. 08 (t, 2H), 4. 33 (q, 2H) , 6. 60 (s, 
1H), 7. 10(d, 1H), 7. 77 (dd, 1H), 8. 69(d,-lH), 10. 76 (br, 1H). 
MS(ES + ): m/z 506 (M+NEU) . 

W&ty 17. 2- [2-Zj^M-~5- (l-^M-^jt-4-M^*$m ^] -5-f& 
-7-iE^ J.-3, 7-— iL^^[2, 3-d] *$*&-4-m: 

& 1 - i^J. - 2 - ~ 3 - |UL - 4 - f J^h^ (IE) 2- 
^#L^-5- (l-^^-4-#J,^@b) m& (IF) :?H£iL 

l HNMR(CDCl 3 ) 5: 0. 82 (t, 3H), 1. 50-1. 80 (m, 9H) , 2. 01 (m, 2H) , 
2. 40 (s, 3H), 2. 76 (m, 2H) , 3. 14 (m, 1H), (s, 2H) , 3. 99 (t, 2H) , 

4. 23 (q, 2H), 6. 58 (s, 1H) , 6. 94 (d, 1H) , 7. 21-7. 27 (m, 5H) , 
7. 84 (dd, 1H), 8. 75 (d, 1H) . 
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MS(ES + ): m/z 581 (M+NH 4 ). 

is. 2- [2-^^-5- (2- Gtat-i-ja zj m-i-*£m £&] -5- 

f Jt-3, 7--=A«*to£[2, 3-d] «4r5t-4-9l: 

^-hiHW4h 5 ^f#6t 4- ^#L^-3- (5-^^-4-^-7- 
J£^-4,7-^iL^[2, 3-d] - 2 - & ) -:?p£gfcJL (IB) J? 

J H NMR (CDC1 3 ) 5: 0. 89 (t, 3H), 1. 40 (m, 2H) , 1. 50-1. 70 (m, 7H) , 
1. 79(m2H), 2. 38 (s, 3H) , 2. 57(brs, 4H), 2. 65 (t, 2H) , 3. 07 (t, 
2H) , 4. 08(t, 2H), 4. 29 (q, 2H), 6.61(s, 1H), 7. 08 (d, 1H) , 
■7.87(d, 1H), 8. 77 (s, 1H). 
MS(ES + ): m/z 519 (M+NH 4 ) . 

19. 2- [2- ^^&-5- (4-^&^#-l-*#Bfc) -5-^^-7- 
7-—iL^^[2, 3-d]^»Jt-4-S!: 
& 1 -jE^-2--^-3-#^-4- ¥Jj*b^ (IE) 2- 
(4-^*#-l-^H*) **. < IF ). *H&iUiL , 

*H NMR (CDCI3) 6: 0. 97 (t, 3H), 1. 62 (t, 3H), 1. 80 (m, 2H) , 2. 41 (s, 
3H), 2. 60 (m, 4H) , 2. 63 (s, 2H), 3. 09 (ra, 4H) , 4. 07 (t, 2H) , 
4. 35 (q, 2H), 6. 61 (s, 1H), 7. 10 (d, 1H), 7. 21-7. 29 (m, 5H), 
7. 78 (dd, 1H), 8. 78 (d, 1H), 10. 64(brs, 1H). 
MS(ES + ): m/z 567 (M+NH<) . 

4b^*b 20. 2- [2-^^-5- (4-^*MM-a*»fc) -5-f *-7- 
jEf^-3, 7-— H^b^U, 3-d]"^-4-isj: 

& l-jE.«Jt-2-# l *.-3-4Ut-4- ^ (IE) 4 2- 
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&4Ut-5- (4-*Jt**-l-ijH*) ^.f SfcIL (IF) fttetiLM, 
Mtr H "J^IDf'J#l--£^-2- (2- £,#11,-5- (4-#L£.^# 
-1-^gfc) -4-f^-lH-"tb^-3-f &J& (1A) 

'H NMR (CDC1 3 ) 5: 0. 91 (t, 3H), 1.64(t, 3H), 1. 82 (m, 2H) , 2. 41 (s, 
3H), 3. 29 (m, 8H) , 4. 11 (t, 2H), 4. 36 (q, 2H) , 6. 63 (s, 1H) , 
'6. 84-7. 05 (m, 2H), 7. 14 (d, 1H), 7. 20— 7. 30 (m, 3H) , 7. 84 (dd, 
1H), 8. 82 (d, 1H), 10.64(brs, 1H). 
MS(ES + ): m/z 553 (M+NH 4 ). 

21. 2-[2-Z^|LL-5 (*A^-l-*$m) -5- *f 

-3, 7-— [2, 3-d] ^-4-i^: 

tiJisM?]^ 5 4- Z^S>-3- (5-ft-4-^-7- 

J£^-4,7--r.iL''tb^[2,3-d]^-2-^) -^gfcji, (IB) J? 

! H NMR(CDC1 3 ) : 5 0. 91 (t, 3H), 1. 60 (t, 3H) , 1. 77-1. 86 (m, 2H) , 
2. 41 (s, 3H), 2. 47(brs,4H), 2. 96 (brs, 4H) , 4. 08 (t, 2H) , 
4.29-4. 35 (q,2H), 6. 61(s,lH), 7. 14 (d, 1H) , 7. 80 (dd, 1H) , 
8. 70 (d, 1H), 10. 68 (s, 1H); 
MS(ES + ): m/z 477 (M+NH 4 ) . 

fo&fy) 22.2-[2-^|LL-5-(4-^[l, 3]-r- ^,-5-^f^#-l- 

3$L&] -5-f J.-7-iE^^-3, [2, 3-d] "$<&-4-@ft: 

& l-JL^J.-2-#,^-3-^-4- f ^h^- (IE) ^ 2- 
^^-5- ( 4 - 3Uf [1, 3] .n ^-5-l-T^#-l-^)^ 
TSfclL (IF) ^tf 9 l^ID^J#l-jt^-2- (2-2L 
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ft&-5- (4-^#[l,3].n #-5-&f&**-l-^):fc¥ 

-4-f^-m-^-3-^mm oa) 

^NMRCCDCls) 5: 0. 87 (t, 3H), 1. 63 (t, 3H), 1. 76 (m, 2H), 2. 41 (s, 
3H), 2. 51(brs, 4H) , 3. 08(brs, 4H) , 3. 38 (s, 2H) , 4. 08 (t, 2H) , 
4. 34 (q, 2H), 5. 89 (s, 2H) , 6. 61 (s, 1H) , 6. 62-6. 80 (m, 3H) , 
7. 11 (d, 1H), 7. 75 (dd, 1H), 8. 76 (d, 1H) , 10. 64 (s, 1H) . 
MS(ES + ): m/z 611 (M+NH<). 

23. 2- {2- &ftg.-5- [4- (3-#L.SJE i^-l-JO *fctfL-l-*$m 
^}-5-f ^-7-jE^-3, [2, 3-d] ^"X-4-^: 

5 4 - &ft& ~ 3 - (5- ¥^-4-#L-7- 

- 4, [2, 3-d] «#5fc -2-&) - ( IB ) ^ 

4 - ( 3 - $&JE-ft:K *t&L£4)tt#XMb£Hfe. 
'HNMRCCDCls) 5: 0. 90 (t, 3H), 1. 23-1. 31 (m, 5H), 1. 50-1. 85 (m, 
9H), 2. 25 (t, 2H), 2. 41 (s, 3H) , 2. 52 (m, 2H) , 3. 77 (d, 2H) , 
4. 09 (t, 2H), 4. 34 (q, 2H) , 6. 61 (s, 1H) , 7. 08-7. 29 (m, 6H) , 
7. 80 (dd, 1H), 8. 78 (d, 1H) . 
MS(ES + ): m/z 594 (M+NH 4 ) . 

24. 2-[2-^*jL-5-(j£^ft-l-^«fc)^Jt]-5-f J.-7-jL^ 
&-3, 7-^iL^[2, 3-d]«4f*-4-»l: 

& l-j£^-2-#J.-3-#^-4- Zj&rtc& (IB) 4 2- 
CiWM^-f *<L (IF) ^iLft, RHMD, IA, IC|J# 

4- ZjftJk- 3 - ( 5 - 4 -ft- 7-iE.^J-- 3,7-~£L'*b'$- 

[2, 3-d] -2- J.) ^ptSbK, ( IB ), 4f-i*iE^iL^*W#*fb 
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*H NMR (CDCh) 5 : 0. 94-0. 99 (m, 6H) , 1. 52 (q, 2H) , 1. 61 (t, 3H), 

1. 77 (m, 2H), 2. 40 (s, 3H) , 2. 92(brs, 2H) 4. 09 (t, 2H) , 4. 34 (q, 
2H), 4. 82(brs, 1H) , 6. 64 (s, 1H), 7. 08 (d, 1H), 7. 89 (dd, 1H), 
8. 83 (d, 1H), 10. 90(brs, 1H). 

MS(ES + ): m/z 450 (M+NH 4 ). 

25. 2- [2- #LS-5- (N, (2-^J. ^ 10 -&.g.^Sfc) ^ 
^]-5-^^-7-j£^J--3, 7-Ji a^[2, 3-d]^-4-isJ: 

i±7 3-#J^-4- (IE) ^ 2- 

^^^f (IF) IfcfrLfctftiSHMD, IA. ICHW# 

4- Zj^^-Z- (5 - Z^-4-#L-7-i£i^-3, 7-J=.aL*eS- 
[2, 3-d] - 2 - ) ^ti^li, ( IB ), #i? N, ( 2 - &&. ) 

#J##*^^ . 
l H NMR(CDC1 3 ) 5 0. 90 (t, 3H) , 1. 58 (t, 3H) , 1. 78 (m, 2 H), 

2. 39 (s, 3H), 3. 32 (t, 4H) , 3. 85 (t, 4H) , 4. 10 (t, 2H) , 4. 35 (q, 
2H), 6. 64 (s, 1H), 7. 10 (d, 1H), 7. 85 (dd, 1H) , 8. 79 (d, 1H), 
10.84 (brs, 1H). 

MS(ES + ): m/z 496 (M+NH 4 ) . 

^ty) 26. 2-{2-£ J ft^-5-[N-(2-^&&&)-N-if %±\&M.*km% 
J|}-5-f ^.-7-j£^^-3, l-~£fto%>\2 i 3-d] *$*%r4-m : 

& l-JE.^-2-#J.-3-^-4- £^*tfc^ (IE) ^ 2- 

dfcJMtf B*JL (IF) Jtte&jL, lM8>&^tW#-ID- IA. IC*W 
4 - 3- ( 5 - Cjt- 4 - ft, - 7 - JEftJfc.- 3, 7--=.£Llfce&- 

[2, 3-d] - 2 - ) (IB), #4 N- (2 

! H NMR (CDC 10 5 0. 90 (t, 3H) , 1. 62 (t, 3H) , 1. 78 (m, 2H) , 2. 41 (s, 
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3H), 2. 87 (s, 3H), 3. 20 (t, 2H) 3. 77 (t, 2H), 4. 10 (t, 2H), 4. 35 (q, 
2H), 6. 65 (s, 1H) , 7. 14 (d, 1H), 7. 85 (dd, 1H), 8. 79 (d, 1H) , 
10. 89(brs, 1H). 
MS(BS + ): m/z 466 (M+NH 4 ). 

27. 2- {2- ZJ^-5- [N- (2-&£. Z^-N- CJk) JiJ^gfc] ^ 
J>}-5-f L-7-iE^-3, 7--r:i,pth^[2, 3-d] ^^-4-S^: 

& l-jE^^-2-#J.-3-Hi,-4- Z^ft^ (IE) 4 2- 
(IF) $-te£LM, -iMB,fttttl*HMD, LL IC*W 
4- £i#Lg.-3- (5- &&-4-|l 1 -7-j£ft.&-3,7-.=iJL'tW" 
[2,3-d]«**-2-Jt)-^pt«fciL (IB), N - (2 

- N - Zj£MJ0L& $mfaMtt&%> . 

*H NMR(CDC1 3 ) 5: 0. 90 (t, 3H), 1. 18 (t, 3H) , 1. 62 (t, 3H) , 1. 79 (m, 
2H), 2.41(s, 3H), 3.30(m, 4H) 3. 75 (t, 2H) , 4.08(t, 2H) , 4. 32 (q, 
2H), 6. 61 (s, 1H), 7. 10 (d, 1H) , 7. 86 (d, 1H) , 8. 81 (d, 1H), 
10. 69(brs, 1H). 
MS(ES + ): m/z 480 (M+NH 4 ). 

28. 2-{2-Zj$&-S-[X-(2-&&Z*&-K-SLT&]£Jb#W 
^} -5-f J_-7-iL^^-3, 7-^fLtb«S- [2, 3-d] ^*it-4-§i: 

&_ti£#'J^ 5 #r#tf| 4- ti|lJ|.-3- (5 - 4-^-7 - 

ft,**^ 3-d] - 2 - ) -^t^( IB) ^ 
N - (2- -N-iLTJJ^^Wf#^^^. 
J H NMR(CDC1 3 ) 5 : 0.85-0. 93 (m, 6H) , 1. 29-1. 40 (m, 2H), 
1. 49-1. 65 (m, 35), 1. 82, 2H) , 2. 40 (s, 3H) , 3. 15-3. 30 (ra, 4H) , 
3. 78 (t, 2H), 4. 11 (t, 2H), 4. 38 (q, 2H) , 6. 66 (s, 1H) , 7. 12 (d, 
1H), 7. 88 (dd, 1H), 8. 82 (d, 1H), 10, 96(brs, 1H). 
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MS(ES + ): m/z 508 (M+NH 4 ). 

29. 2- {2- 6 #L&-5- (*t Z* fiJUMMfe) -N-*£g&} ^} -5- f 
J,-7-jEp^-3, 7-~&»4li'&[2, 3-d] ^?t-4-gfi: 

& 2--H^-3-H^-4- (IE) 2 - &$Uk-5- 

(xfr&ltJUMMfe) -H-4Hfc) ML (IF) *H*iUfc, 

N-^@ib) - 5 - ¥ & - 3, 7 - [2, 3-d] - 4 - gfl 

(IG), #^j£&,^ (IH) iU£#fMMMfr£#. 
l H NMR (CDC1 3 ) 6: 0. 82 (t, 3H), 1. 31 (t, 3H), 1. 49 (t, 3H) , 1. 74 (m, 
2H), 2. 40 (s, 3H), 43. 95 (t, 2H) , 4. 16-4. 32 (m, 4H), 6. 60 (m, 3H) , 

6. 90 (d, 1H), 7. 25 (d, 2H), 7. 79-7. 90 (m, 3H) , 8. 70 (d, 1H), 
8. 97 (s, 1H), 10. 83 (s, 1H). 

MS(ES + ): m/z 566 (M+NH 4 ). 

VG&ty) 30. 2-{2-&#Lg.-5-(4|S3L¥ jfct**)-H-^WW)-5-f 
i-7-JE^^-3, 7--n&'tfn&[2, 3-d] "^-4-^: 

&_hi£JN# 5 #r## 4 - 3 - ( 5 - ¥ Jg.- 4 - ft,- 7 - 

JEi^-4, 7--=45L*b«*.[2 f 3-d] - 2 - ) -^t^ (IB) J? 

'H NMR (CDCI3) 5: 0. 91 (t, 3H), 1. 52 (t, 3H) , 1.78(m, 2H) , 2. 41 (s, 
3H), 4. 02 (t, 2H), 4. 13 (m, 2H), 6. 63 (s, 1H) , 6. 80 (d, 1H), 

7. 0-7. 55 (m, 7H) , 7. 72 (dd, 1H) , 7. 80 (d, 2H) , 8. 54 (d, 1H) , 9.79 
(s, 1H0, 10, 62(brs, 1H). 

MS(ES + ): m/z 588 (M+NH<) . 

fa&$Q 31. 2-{2-^^J.-5-(N2-^^,^^)-Nl-^®b}^^)-5- 1 f &. 
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-7-jE^)S-3, 7-—^"^ [2, 3-d] 4F?fe-4-W: 

*Jl3&HM*- 5 4- 6|L^-3- (5-^^-4-^-7- 

J£^-4,7-^-iL^[2,3-d]^-2-l,) -3U&S&^ (IB) ^ 

l H NMR(CDC1 3 ) 5: 0. 90 (t, 3H) , 1. 56(t, 3H), 1. 79 (m, 2H), 1. 90 (s, 
3H), 2. 39 (s, 3H), 4. 09 (t, 2H) , 4. 27 (q, 2H), 6. 67 (s, 1H) , 
7. 01 (d, 1H), 7. 52(.brs, 1H0, 7. 90 (dd, 1H), 8. 74 (m, 2H) . 
MS(ES + ): m/z 465 (M+NH 4 ) . 

ft&ty) 32. 2- {2- ^^L&-5- (2--H Ti^^- &$r) -N-^St} ^} -5- 
f^-7-j£^^-3, [2, 3-d] *fe-4HH: 

fcjLi£f>]4- 5 7^#*$ 4- £ft^-3- (5-^-4-^-7- 
jE^J. - 4, 7-—^^ [2, 3-d] ^ - 2 - ) -£4HML(IB) M 

l HNMR(CDCl s ) 5: 0. 90 (t, 3H), 1. 61 (t, 3H), 1. 80 (m, 2H), 2. 09 (m, 
6H), 2. 36 (t, 2H), 2. 40 (s, 3H) , 3. 02 (t, 2H), 4. 10 (t, 2H) , 
4. 34 (q, 2H), 6. 61 (s, 1H), 7. 11 (d, 1H) , 7. 90 (dd, 1H) , 8. 83 (d, 
1H). 

MS(ES + ): m/z 479 (M+NH 4 ). 

VG&ty} 33. 2- [2-^^.-5- (4- Zj&.yfc^-l-*km -5- Z*&-7- 

2-JUt-3-|Ut-4-&Jtlb*(IB)^ 2- £,#HJ£¥ gfc 
^ (IF) ^te&.gL, ID, IA> IG (IH), IC 444$ 4 

- - 3 - ( 5 - 4 - #L - 7 - iL^S - 3,7-J^iUh^ 

[2, 3-d] - 2 - S ) ^P*9biL ( IB ), 1 - 
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l HNMR(CDCl 3 ) 5: 0.90-0. 95 (m, 6H), 1. 56-1. 60 (m, 6H), 1. 75 (m, 
2H), 2. 49(brs, 4H), 2. 53 (q, 2H), 3. 06 On, 4H) , 4. 05 (q, 2H), 
4. 34 (q, 2H), 6. 61 (s, 1H), 7. 1 0 (d, 1H), 7. 75 (dd, 1H) , 8. 79 (d, 
1H), 9. 90 (br, 1H); 
MS(ES + ): m/z 519 (M+NH<) . 

4b^# 34. 2- [2- £j|USl-5- (4-ZjgJ!$^-l-*%m %L&\ -5-^#^f 

&-7-j£p^-3, 7--r-^th^[2, 3-d] ^^-4-g^: 

* 2-#Jt-3--|Ut-4-H%#^f 4.«tbeg-(IB)^ 2- 

ft*. (IF) ID, IA. IG(IH), IC 

*W 4- Zi|Ut-3- (5-i%#>Rf^-4-#L-7-iE^^-3,7- 

— *.*«M2, 3-d] 2 - Jfe.) ( IB), 1 - Zj&fc& 

'HNMRCCDCIO 5: 0. 90-1. 00 (m, 6H) , 1. 61 (t, 3H) , 1. 74 (m, 2H) , 

2. 32-2. 56 (m, 8H), 3. 06 (m, 4H), 3. 67 (m, 4H) , 3. 94 (s, 2H) , 
4. 07 (t, 2H), 4. 34 (q, 2H) , 6. 55 (s, 1H) , 7. 15 (d, 1H) , 7. 78 (dd, 
1H), 8. 75 (d, 1H). 

MS(ES + ): m/z 576 (M+NH 4 ) . 

4fc^4fr 35. 2- [2- &|Uk-5- (4- d&*.*~l-J*Sfe) %L&] -5- 0*?fe-2) 
f ^-7-j£p^S-3, 7-J=.tL«*ke£[2, 3-d] «4f3fc-4-B* : 

£ 2-#^-3-^S-4- (<$*Jt-2) (IE) 4 2- 

CHJM^f BUR. ( IF ) .^d»iLft . «#lAtt*WHMD* IA, IG(IH), 
IC #<]# 4- C$Ufe.-3- (5-*%<#^if ^_4-^_7- jE^jfc.- 

3, 7-— [2, 3-d] ^*St - 2 - JO iM&gfc^ ( IB ), 1 - 

'H NMR(CDC1 3 ) 5 : 0. 90-1. 00 (ra, 6H) , 1. 60(m,6H), 1. 75 (m, 2H) , 

-41- 



WO 2004/108726 



PCT/CN2004/000487 



2.37 (q,2H), 2. 53(m,4H), 3. 06 (m, 4H) , 4. 01(s,2H), 4. 07(t,2H), 
4.35 (q, 2H), 6. 69 (s, 1H), 7. 11-7. 15 (m, 2H) , 7. 77 (dd, 1H) , 
8.68-8.71 (m, 3H). 
MS(ES + ): m/z 569 (M+NH 4 ) . 

fc&yo 36. 2- [2- 6M-5- (4- 6M#-l-» -5-f |.-7- 
#^-3, 7--r-^tb^[2, 3-d] *%*%.-4-m: 

^2-#J.-3--Hi>-4-fLptb^(IB)^ 2- Z^fUSJ^fgfc 
M* (IF) ?H£JU£, mnMift^Wfr ID, IA, IG (IHX IC f'J# 4 
- 3- (5 - ¥^-4-^-7 -£fr^- 3,7-^I^ft^ 

[2, 3-d] - 2 - ) ( IB ), #4 1 - &&<*#JUfc«# 

'HNMRCCDCIO 5: 1. 00 (t, 3H), 1. 65 (t, 3H), 2. 37 (q, 2H) , 2. 41 (s, 
3H), 2. 50 On, 4H) , 3. 09 (br, 4H), 4. 31 (q, 2H) , 4. 95 (m, 2H),. 
4.96(dd, 1H), 5. 01 (dd, 1H), 5. 68 (m, 1H), 6. 61 (s, 1H) , 7. 11 (d, 
1H), 7. 82 (dd, 1H), 8. 71 (d, 1H), 9. 77 (br 1H); 
MS(BS + ): m/z 503 (M+NH 4 ) . 

2 

pi 

BISCHOFF «^*JfcilT i3**4± R 

(Bischoff B. ; Schneider K, International Journal of Impotence 

Research, 2001, 13, 230 235). 

# 3, 7-— aL"Jfc^[2, 3-d]^^-^^£4fc&&ib&i^*,# 
#iM^ #*tttfc.*i (0. lmg-3mg/kg).iti±I:b^>i#^^ir^^i 

M%%9/$FZ?m> 30, 60, 90 ^i20^Hfr$ADi£-^i£#w£& 
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4tL 3, 7--=4k*h«M2, 3^]^-4-Wfr£#Wg&&*fcJ|L 





&&EBS-£Jt (mm) 


Pp&| 30 ,60 90 120 

(^Ht) (^Ht) (^Hf) (^Mt) 


<ft^ 1-HC1 
1-2HC1 
6-2HC1 
8-2HC1 
19-2HC1 


8. 3 5. 7 5. 3 2. 0 1.3 
1.3 3.0 2.0 1.0 1.0 
0.0 5.3 2.7 1.7 0.0 
2. 7 1. 7 1. 3 0. 7 0. 0 
1. 7 4. 0 4. 3 4. 0 0. 0 



%%k&%LisLty 3,7-^^^12, 3-d] ^^-4-IW£4^^t& 
1-1HC1 3iUjMat-&^. 
3 

j£^3pliii#&, ^^5^, ^i&#jE5^J|£r: 4Mf#*JIU&-« 
24mg/kg, P0'^^^^MW#i^.&(#-^)24mg/kg, X$-JR& 
^^^^it7jc (0. lml/lOg) , 50 ^t##W& 

(Jl^24cm, ^ 24cm) , ItM 5 ^t, 2 
IXJlMNfcJfcft, $U3^T WVCP410/G SjBL«,*^^,'f-«.4Ht-T* 

£S&^Wto»a#Jie.*Jt. £"*p&lfr*&£. 2l-24°C^^Tii#, # 
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-fb-Mfr 1-hci vfc&%j§i>b&&^\k$itm*ty 
it*»a, *p*#j&&B&HHfc#WJ«fir«, *.B&2fcA^Ait^. i« 

(P<0. 05) . 6-HC1 aJMH&j£**,£- 

^ *t ^ # * 99 a , it* ttJ Pa ^ 

$ jt Jt a * a AMtsfr fi , jutauna -f . 



2. 3, 7-Jl«[2, 3-d]«-4-Wi^^a^'fi^l^a# 







(*Hf) 










17 


8. 9±3. 69 


7. 1±3. 62 


16. 2±4. 02 


3. 4±4. 64 


l-HCl 


9 


2. 6±1. 13** 


7. 6±2. 70 


7. 1±5. 62** 


13. 1±8. 77*** 


6-HCl 


8 


6. 4±3. 07 


8. 0±3. 93 


8. 8±5. 85* 


9. 0±8. 50 




19 


5. 0±4. 74* 


12. 7±7. 18 


8. 2±4. 02** 


8. 2±5. 25* 



4£3g&3MRjfc4fc *P<0. 05, **P<0. 01, i?^JMMl s # J 8M&&&ifc 
$L # P<0. 05 



4:^1 4&^ft##^iH*tiftH& 

(Hidaka H et al Biochim. Biochira. Biophys. Acta 
1976, 429, 485. Kim D-K et al Bioorg. Med. Chem. 2001, 9, 3013) 
jfLft SPA *>J/fl4fc#&&tt3r&i&ff PDE5 tyfflft&tfimfL. 

ir&Um^MX&if#k$L ( TopCount iflfc^C ) 
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M^^^^m 5 tfjfyM&T 1 - HC1 ^7 
* JS#*A^ 10- 8 mol/LBt,^^^il^5^#^Jif^ 65. 62%, 
fi?#*fei*Mfc# 31. 67%. 
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ail 

i. it^ i K&®&&n%x^&±#)$L 




i 



R l A H; d-C* J.^iL^L; C,-C 4 ^'R.jL^it^,^; 
C 2 -C s C 2 -C 4 ^; "th^tS-, <$<?tS^ I*" H *hT-f£ 

&«fc^T*MJW— *£JWV**, 41&. A 
c-c 4 *UI.. c -c 4 Ci-c 4 *fcWI.. c,-c 5 Jftffcjt* 

3*^$^ CONR 5 R\ NR 5 R\ C0 2 R\ NHS0 2 R\ S0 2 NR 9 R 10 ; 
R 2 A H; Ci-C 9 jL4W.jt«UI.; Jd-Ci A^ttAiufeftUfi.; 

c 2 -c 6 c 2 -c 4 ^ ; jpL^jt;- h *K«r&&JfcakJM T?'J 

W&W— A*, C 2 -C 4 

J&fc&, Ci-C 4 *MU£., C-C 4 ^5^^, C3-C5 Jfr&fc&, C0NR 6 R\ 
NR 6 R\ C0 2 R\ NHS0 2 R\ S0 2 NR 10 R n ; 

R 3 A H, d-Ce tAUMtMXJL, C 3 -C 6 Spj&J^ Cj-C. 
*fc#Upt^,; C 2 -C 4 C 2 -C 4 ^; 

' R 4 JL H, jLttJ&iL*Jfc&.. C 3 -C 6 C-C 4 
ifcJUWfc C 2 -C 4 C«-C4*Ut; 

R 5 ^. H, C1-C4 £tejK,JL4&*fc&, #^fB&«fc OH, NR 6 R 7 , CN, 
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C0NR 6 R 7 ^ C0 2 R 8 JPM^; C 2 -C 4 #T#&:MtCN, CONR 6 R 7 ^ 

C0 2 R 8 ^; NRVte&JM^ C 2 -C 4 #t#L^-; OH & NR 6 R 7 tes&W# 
(C 2 -C 3 *t#Ut)Ci-C, jL«*jL4ft*Ut; CONR 6 R 7 ; C0 2 R 8 ; NR 6 R 7 ; 
NHS0 2 NR 6 R 7 ; NHS0 2 R 9 ; S0 2 NR"R n lJMW^.S-> 

^J^-Hj**.; 

R 8 ^ R T 4H»J# H & Cx-C 4 AfeftjLttifcfc, Jfcij^'fe'ffJ*!* 
R'AHi d-C J-4^JL*fcfifc&, T^Cx-C4 C 2 -C 4 

R 9 & NRVtei&WW C1-C3 jfcfcife.; 

C 2 -C 6 C 2 -C«^UMl C 3 -C s ^j^; 

*.'5Ut. 4-N (R 13 ) -^L#*.; i^'&'fni 

Jk; &&&m^Mfci&&tfL01!L> CN, C0,R\ &-C 4 Jl$M&,jl4&&y|.* 
d-C 3 NR 14 R 1S > CONR 14 R 15 W; JpL-R^Jt, JpL^Jf , 

OH, C0 2 R\ NR l Y\ C0NR 14 R"i&— pyfL^Mmtt % ~&RJE&JL 

c 2 -C 3 *t&*. d-c, afc&SJM*,; Ci-C 3 c 2 -C 6 4&*t 

C 2 -C 6 C 3 -C« 
R 13 ^: H; Ct-C. A*fc#jl4fc*fc&; C 2 -C 3 jlfelUkWtt C 2 -C 6 JL 

C 2 -C 6 jL*t*iL«*US.; W^^CrC s JL4*A C0NR l4 R 15 
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JMW Ci-Ci JlMjK. C0 2 R 8 JpM^ C 2 -C« jL^iLM^L, 

C 2 -C 6 tAUt t *A*&&l C0 2 R 8 , CONR 14 R 15 , 
CSNR^ACCNTONR^'jCi-C, C 2 -C« 
C-C, C 3 -C« Sf^iL; fL^-r.§f (n=2-20)^, #T#&*Mfc 

R 14 ^ R 1S ^#J# H; Cx-C 4 jL4fc#jL**Ufc.; G-C, ittfUfcJW*. 
OCF„ G-C 4 &&M>3Lm%&$LK; &fc&3fr&te&--M i ~^M*fc J f- 

2. 1 tWIW&Wb, 

^JP, CONR 6 R\ NR 6 R 7 ; 

R 2 A. H; Ci-CjL*« l iL«fc*.; *#J4JWtt(ITW*B- 

i£,£#M^: JM*yMfe- C0NR 6 R\ NR'R 7 ; 

R 3 JL H; C 2 -C 4 jL**JK.iL4ft*fe*., G-G G~G 

ftHM; C 2 -C 4 4&*ME.; G-G*fc&; 

R 4 H, G"G jL*ULiL4ft»*., #-*T$L G~G ***fcj^ g-g 
C 2 -C 4 te*iMk; G-G*fc&; 

R 5 A H, C1-C4 jL4&&iiMM&, #Ttek«*.OH, NR 6 R 7 , CN, 
CONRVi^ C0 2 R 8 iM^; NRV te&JM^tft C 2 -C 4 SfclUk; NR 6 R 7 ; 
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NHS0 2 NR 6 R 7 ; NHS0 2 R 9 ; S0 2 NR 10 R u M i ?r4£i&lk#.¥ p & 
«4p*Jfe., 

" R { *> R 7 ^'J^ H & C,-C 4 AAA *-5*»'MJ*rt 

R 9 A NR 6 R 7 #i&JM^ d-Cj £&& 

C 2 -C 6 C 2 -C S ^S^ C 3 -C« ^MiL; ^— ^ 

A**#"<»T) *9t*.* 'JWI*. 4-N(R")-^#^; i^'Sln 
*I*^IU»^A**# (»!) *tat3k 4-N(R")-^# 
^^.PEI^^^^iLOH, CN, C0 2 R\ G-C 4 ±*fei5,it4ft*t*.> 
G-C 3 NR 14 R 1S , CONR 14 R 15 ^; JM5i#*P. jMW- 

OIK C0 2 R\ NR 14 R*\ C0NR 14 R 15 i£— ^JpL^A^<U6^^^^4WjK. 

R 12 tL H; C 2 -C« jL4*JK.iL*l*Ut, #^i&«iUi^> Jfe*Jpt 
>fttt C 2 -C 3 ^.U^ C1-C4 AtlUUPL'R,; C 2 -C« HUfrgj^ C 3 -C 6 

R 13 A H; G-C* jfcfcR, JL4ft*fc&; G-C 3 SfcJUfcJMW* C 2 -C 6 JL 

C 2 -C s NR 14 R 15 iMH,<# 

C 2 -C 6 tAUMLi&X&l $L&##M C 2 -C 3 jLM*iL4ft*t*.; C0NR 14 R 15 
JfLfttil d-C, jl^Ail^**.; C0 2 R\ C0NR 14 R 15 , CSNR 14 R 15 jK. 
C (NH) NR 14 R 15 ; G-C, A &-C« 4**Mk C 2 -C 6 

*UML C 3 -C 6 

R 14 ^ R 15 ^>J;# H; G-C 4 jL*£jK.jL«*t*.; C,-C. ifcJUGJM*, 

¥1 Cr-C4jL-*t*iL«iUt; *£JPMW* C 2 -C 4 JL4ftAiL*t*t*.; & 
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0CF 3 , &-C 4 XM*iL«*tML^; JWWJWfete*— J<,~^&^ 

3. £u>Jtg-#. 1 A, 2 #r 1 , 

*+, 

R 1 A C 2 -C 3 jL4t* it*l*Ut; *T-ttJMb*A tl T*J — 
■*.£JW^: JW^^Jf, NR 6 R 7 ; 
R 2 A H; 

R 3 A. H; c 2 -c 4 jLtt*,jl4**t*., C3-C Jft&UfcJM*.; 

C2-C4 C 2 -C 4 ^; 

R 4 JL C 2 -C 4 jL4t*iLtot*., #*T#- C 2 -C 4 4& 

R 5 ^_SO 2 NR 10 R u ; 

R 8 A H ^ d-C 4 jL4W.jL«l*Ut; 

R 10 ^ R n ^A H ^ Ct-Cn jL^AjL^itfe C 3 -C 6 *fr*t&; 
*--*^A«*'MK ^ p ^&> *JWM6- 4-N(&") 

A^fctota&ttlUS^ M )S> *9Uk 4-N (R 13 ) - 

&&, NR"R 3i , CONR 14 R 15 ^; *M^Rtt, 

NR 14 R 15 , CONR 13 R 14 ^—#^^^1^4 £ — ^^Mt*JMi**MB 

R 13 ^ H; Ci-Cjt«*iL**fc*; Cr-C 3 jMtJSJMMKr C 2 -C 3 Jl 

-50- 



WO 2004/108726 



PCT/CN2004/000487 



JfefcJWW* C 2 -C s jL4£4.iLttifc&; NR 14 R 15 JM^ 
C 2 -C 6 jL«* .Mfcfcfc*.; ttW^ C 2 -C 3 X^tiK, jt4ft*fc*; CONR 14 R 15 
JM*,# d-C 6 jL^jL^L; C0 2 R g , C0NR"R 1S ; 

R 14 ^ R 15 ^'J^ H; Cx-C4 jL4«,iL44*t*.; d-C, 

Ji^4^yiA^4jL«*i*iL4feSUfe., (W^M^ c 2 -c 4 

4. #U'J:H-ifc 1-3 #fi£i§^^, 

2- [2- Zj *. Jk-5- (4- #1^] -5- ¥ Jk-7- jE ^ ^ 

-3, 7--=JL*b*[2, 3-d] *fe-4-»i, —iksfcik^^mtf 

2- [2- f (4- C Jfe.**-l-^ifc) -5- f J.-7-iE ft 

-3, [2, 3-d] «4p*-4-W, A^-ikSMk; 

2- [2-jL ft |L&-5- (4- Ci*.*MM-#ife) -5- f L-7-JE ft & 

-3, 7-~a<*ifc^ [2, 3-d] *fe-4-»| > ^ikgfcik: 

2- [2-*fr ft (4-^^#-l-^gfc) %Lg.] -5- f ft-& 

-3, 7-— [2, 3-d] *fe-4-»!, £.JMLg&ifc, ^jt^JtaLTHI^ 

2- [2-iE. ft ft J.-5- (4- 2i*.?jL*-l-J*gb) -5- £,^-7-iE ft ^ 
-3, C2, 3-d] «4p5fc-4HW, &^ikgk3k, -r-ifciLaiTfetf 

£-£Jk@&ik; 

2- [2- 6 &&-5- (4- f ^&*&-l-*$m -5- T *.-7- iE ft £. 

-3, 7-— [2, 3-d] fljT5t-4-»| , ^Jk^Jk, .=-&Sfc&8lTflfe# 
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2- [2- £ #L Jk-5- (4- f -5- 6 Jfe.-7-iE. ft S 

~3, [2, 3-d] *"5fc-4-«, — Jkg&JL&T&ft 

2- [2-Zj#L&-5- (4- &*J&9fc#~l-4*ib) -5-f J--7-i£^S 
-3, 7-.ni,'*b*[2 > 3-d]"#jfc-4-*l, -£4MUfcft, — JtfciATfctt 

2- [2- (4- (2-£> **HL-#Sfc) $&] -5-f 

&-3, 7-^Afh*[2 t 3-d]«**-4-W, — &«fe&^LT«fe 

2- [2- &^-5- ^-7-j£^^-3, 7- 
^&**[2,3-d]'**.-4-»l, -=Jk*jLaL»rte*$# , fe 

2- {2- C#dt-5- [3- (2-^-^^-l) ift*HM*«fc] $&} -5- ^ 
Jk-7-jEft.&-3, 7-— !L"tb^[2, 3-d]*fc-4-B*, JMMtttjL. -=■ *■ 

2- {2-&fl£.-5- [2- 0***t&-l) &JIMH«Wfc] 4t-7-j£ 
rt*-3, 7--=A**- [2, 3-d] «#5fc-4-«, 4WMt«*ft. 
fltijt'&ftflfcik; 

2- [2- (hS,#^-4-^^) ^]-5-^^-7-iE^^-3, 7-~ 

2- [2- & *Ut-5- (3- (*S><#<ft-4) jE^/fe-N-^i^) -5-f &rl-SL 
ft &-3, 7-— [2, 3-d] <**-4-BW , *+£fcft , AT 

2- [2- & (2- (*-%#MH,-4) Z^-lMtSfc) #J6J -5-f Jfc-7-iE ft 

Jt-3, 7-— &*ffc^[2, 3-d] «**-4HW, -=.£jfc£;Wife 
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2- [2- & JI&-5- (2, 6-— f &*%#^-N-^8fc) %L&1 ft 
7-— [2, 3-d] , J=.&«t&aiT«fe 

2- [2- (l-^S^-4-^^®fc) -5-f|.-7-jE^|. 

-3, 7-— iL^[2, 3-d] «<p?fe-4-»| l ^A^t, — JfcflUtaiTfett 

2-[2-2i#Ufe.-5-(2-(**-l-*) &«MHi*Bfc) *J6J-5-¥ L-7-j£ 
ft &-3, 7--=.*,**. [2, 3-d] . A«t&, -IttM^T 

2- [2- 6 *,*.-5- (4-^&^#-l-*£*&) 3M-] -5- f &-7-jE 
-3,7-^^[2,3-d]^-4-^, ji^jkHdk; &¥l 

2- [2- ^ #L^-5- (4-jfcJk^*-l-a£Sfc) -5- T Jt-7- iE ft & 

-3, 7--=JL*b'?£[2, 3-d] «4f5t-4-»|, Jfc«fc&aU?r*&tt 

*[2,3-d]*fiL-4-W, ^jkfciA'nfttt*****; 
2-[2-&^g.-5-(4-3M- [1, 3] Jl ^-5-IfM#-l-^^) ^ 

£J-5-? &-7-jEft£.-3, 7--=JL»lW-[2, 3-d] ^-4-®*) , 

2- {2-^#t^-5- [4- (3-^jE^^-l-J.) &0L-\-#m 
Jt-7-JE^-3,7--=.A**[2,3-d]*fe-4-»l, ~& 

2- [2- ^ *Uk-5- (jLftm-l-*$m 3k*J "5- f ^-7-iE ^^-3, 7-~ 

A** [2, 3-d] »**-4-»i , ^&*Ukai*rtett* , && 

-53- 



WO 2004/108726 



PCT/CN2004/000487 



2- [2- £,#L&-5- (N, N-X51 (2-&& -^g^Bfc) ^.U -5-f Js.-7- 
7--=JL*W-[2, 3-d] ^-4-^, *#-&«Ut, — ik^ik^L 

2- {2- &#l£.-5- [N- (2-^6^) -N-f&] #JJ*£gfc} #*> -5-f ^ 
-7-jE.ftJfc.-3, 7-— # l **[2,3-dl^r5t-4-iw. *J|MlA&, — 

2- {2- Zj$&-5- [N- (2-Jfe*. -N- Z^m .fc&ftft} -5-f & 
-7-jE Mt-3, 7-— A**[2,3-d]*fe-4-»|, ^-ifc.g£ 

2- {2- £, JUt-5- [N- (2-£J&.&Jk) -N-JET^] JH^Sfc) -5-f 
L-7-jt^-3,7-^iL^[2,3-d]^-4-^, ^Jfc 

2- {2-^^-5- (Xfr 2*#JUMMfc) -N-*fc} "5-f Jfc.-7-iLft 
£-3, 7-— [2, 3-d] *fe-4HW , *+&itSL , ~ 

2- {2- Zi JI&-5- (4p^f »fc£4£#) -N-^it} ^J-} -5-f ^-7-i£ft 
£-3, 7-— iLnh«8-[2, 3-d] *5t-4-@Pll, ~Jkg£Jk;5l*n& 

2- {2- Zj%&-5- (N2- ^ SfcJ#&) -m-*%m -5- f ^.-7- iE ft & 
-3, 7-J=.fi,*e& [2, 3-d] «#'3b-4-H , — &*fc&8l*rfett 

2- {2- &*Jk-5- (2-^f«|.6t) -N-#Bfc} ^} -5- f Jfc.-7-jL 
ft Jk-3, 7-Ji [2, 3-d] «#'5fc-4HW , -r- & g&ifc^T 

2- [2- Zj *Ut-5- (4- ti Jfc.*.#-1-J* it) -5- Jfe-7- JE ft & 

-3, 7-— [2, 3-d] *5fc-4-»l, — JkAjt^LTtfe^ 
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2- [2-Zj%^-5- (4- Zj&Jfc%-l-x%m «J T *-7-jE p5 
7--=.£,«** [2, 3-d] •«'5t-4-W, J^^^ik^LT^ 

2- [2- (4- ^] -5- ("t^-2) f 

ft&-3, 7-— il,^[2, 3-d] «#3fc-4HH, *+&«tik, ^-ik^ik^LT 

2- [2- C #LL-5- (4- t* Bfc) -5- ¥ L-7-# ft & 

-3, 7--=*tfcfl£[2, 3-d]*fe-4-«l, ^Jk^Jk^M 

5. #J-^it^ I ^44**, 
^ IB IF <fb-^#: 



^tR 1 , R", R 3 > R^R'tt&^W^**!/^, 
##;^#^#J**t iMJ, AW***) t , -f-20°C J. 80°C 
Ti£#iU&, & A ID 





IE 



IF 




R5 
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ID 

^tR\ R 2 > R 3 » R>R s t#&X^ifr#ri£, 

ID ^^^^fci^jc^t IA 4b^*r: 

o 




IA 



MR 1 , R 2 > R 3 , R>R s #;fc:Uqji, 




^tR 1 . R 2 » R 3 > R 4 *»R 5 ttJfc3lHJi; 



a)-MJL4fcJ=^ *-^*Ufe^at^4fr+*«*J. 100-300°C, 
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**, I #-W^#+ R 5 ^ S0 2 NR u R 12 t#if^ I 

iii£4fc R 5 # H ^ IE -ffc^ibiUfc, #SiJ IC 4fc£#r: 



IC 

^tR 1 . R 2 > R*R 4 W*XWJi. 



^-tR 1 , R 2 , R 3 ^R 4 ^^l§]-h, 
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